Subpopulations of luteinizing hormone (LH) possessing various ratios of bioactivity to immunoreactivity in the female rat pituitary glands and their changes during the estrous cycle.
Twenty-four adult female Sprague-Dawley rats (3 from each of 8 litters), showing 4-day cycles, were used in the present study. Aqueous extracts of pools of 6 pituitary glands in each cycle date were fractionated with a column isoelectrofocusing (IEF) technique, pH range of 3.5-10. Biological and immunological LH activities were determined by an in vitro bioassay and a radioimmunoassay, respectively, in the original aqueous extracts of the pituitary glands and in the fractions separated by IEF. Pituitary content of LH was the highest in the proestrus before the preovulatory LH surge (1243.7 +/- 67.8 micrograms NIAMDD rat LH-RP-1/pituitary gland for the biological activity). In the estrus, after the LH surge, it was reduced to 688.9 +/- 51.2 micrograms/pituitary gland. The decreased pituitary content was recovered to the level in the proestrus during the metestrus and the diestrus (1047.0 +/- 53.8 and 1173.0 +/- 58.5 micrograms/pituitary gland, respectively). Rat LH in the pituitary aqueous extracts was separated into multiple subpopulations in terms of pI values by IEF; i.e. Subpopulations A (pI = 10.3), B (9.3), C (9.0), D (8.7), E (8.3), F (neutral LH), and G (acidic LH). Among them the most predominant one was Subpopulation A throughout the estrous cycle. Subpopulations A, B and C exhibited statistically significant cyclic changes as was observed in the pituitary LH content, whereas the remaining ones stayed at constant levels during the cycle. The highest ratio of biological to immunological LH activities (B/I ratio) was obtained in Subpopulation A (6.41), followed by G, C and B (5.15, 4.24 and 3.99, respectively). Depressed B/I ratios were revealed in D, E and F (2.59, 1.86 and 3.07, respectively). High alkaline LH subpopulations, i.e. A, B and C, preserving high biological potency and showing cyclic changes during the estrous cycle, seem to be the releasable types of the hormone and to be mainly discharged for the preovulatory LH surge. Although characteristic features of other types of the hormone are not known, it is possible that one of them, presumably the acidic LH, might be the newly-synthesized type of the hormone, which might attain releasability by certain molecular modifications involving a shift in the pI value.